Gsalpha-mediated regulation of the carnitine carrier in S49 lymphoma cells.
Carnitine is essential for mitochondrial oxidation of long-chain fatty acids. Peripheral cells rely on plasma transport of carnitine which is taken up by an active mechanism in the plasma membrane. This project investigated the plasma membrane bound carnitine carrier in cultured S49 lymphoma cells. We investigated wild-type cells and two mutant cells lines showing deficient activity of adenylyl cyclase, cyc- lacking and H21a containing a deficient Gsalpha. Plasma membranes derived from cyc- cells displayed six times more carnitine binding sites and a 1.35 times faster uptake rate than plasma membranes from wild-type cells. In vitro mixing of plasma membranes from cyc- and wild-type cells transferred a factor reducing the number of expected carnitine binding sites by about 30%. Cyclic AMP could not substitute for wild-type membranes as the inhibitor of carnitine binding to plasma membranes derived from cyc- cells. Cholera toxin induced ADP-ribosylation of Gsalpha causing activation of Gsalpha present in wild-type but not in cyc- cells, further reducing carnitine uptake and carnitine binding to plasma membranes. Our findings thus supported the notion that Gsalpha by a mechanism not involving cyclic AMP inhibited cellular uptake of carnitine by reducing the number of available carnitine binding sites in plasma membranes.